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ABSTRACT t,

Brigade Organization and the AirLand Battle by Robert W. Burkhardt, USA,

49 pages.

/1

This monograph investigates the ability of heavy brigades to

conduct AirLand Battle. The investigation takes three paths. The first

is a development of organizational theory for combat units. In theory

there are a finite number of #actors which influence organizatioial

design9 -These are doctrine, training, leadership, control svsteis,

*" objectives, forces availible, forces opposed, characteristics of

," warfare, and relationships to higher echelon organizations. -

C ,
k--

The second path ex:amines the theory as it applies to the evocli=,tion

of World War II infantry divisions. The changes in the infantry

divisions show trends toward decentralizinq combat, combat support, and

combat service support units to lower levels, greater self-sufficienc;

i n lower echelon units, and greater sustainabilit, itn lower echelon

in i t5s..%

The firi l path compares t e tteoretcal a:tz-s r. fluer inq

orin:zat onai design against tod 3 t r: je jgari -atzn. Th1 5is

%oparisori finds shortfalls ir, today s c';r < .. atio r:icc reed

correction. The Iac of agilit , sustia L .Lot * utn C2I11LiL1,ed

aris training standout as ma;o- short:o-niiQs.

The maoncgraph concludes that LU;ti:es snOw. 2 er.,..eit ,

nits a all ccTbe.t, :ombdt supp rt, ofd c-,dt =ervi :e

l t ; on: the balance o4 these tit; siould pro..e ie> -suticenc..

i , a t o p e r i o .- , an s.stain ert or r E za e per iods o t me.

... ' . % . : . ,, .-. . , '.'.. ,.V j,.,," , , ,.'' .. " - .
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Brigade Organization and the AirLand Battle

INTRODUCTION:

AirLand Battle doctrine describes U.S. Army principles for

operational and tactical warfighting and envisions conditions of the

next mid- to high-intensity war. Since promulgation of this new

doctrine, the U.S. Army has made no attempt to redesign its basic

tactical units, brigades and battalions, to match its radically altered

view toward warfighting.- Today, three years after publication of Field

p.

Manual (FM) 100-5, Operations, debate is lively regarding the degree to

which doctrine and tact.:al organization correlate.

This. essay continues the current debate. First, it asks wha at

factors, in general, are important in d~siqning military organizations,

that is, in developing tables of organization and equipment for

pdrticular levels of command. Then, more specifically, it asks what

design factors were important in the evolution of the World War II

ir,fantrv division. After establishinq, in theory and history, the basic

factors that influence organizational design, tne paper continues by

analyzing these factors with regard to today s circumstances. The

anal/sis determines whether the currert brilade organizaticr adequatel"

t es into account cor, siderations most importar, t in desi'r, ,ng e+te:tl e

ni ilitary organ zat'ons. Thia should assist theae vjhh must deal wik h the

toucoh issues of determining ton smal, units ouq'nt to be orQrn..zd to

cn~rsnt the cheIlenes ct the present, as well as tte P tore.

>I
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FACTORS INFLUENCING ORGANIZATIONAL DESIGN:

An understanding of why and how armies organize draws attention to
6

factors influencing organizational design. Organizations achieve

systematic planning and united effort by arranging interdependent

elements into a whole.1 The primary reason armies organize into units is

for control. 2  In turn, the purpose of control is to gain unity of

effort., In war, organization is not the only control technique used to

bring about this unity. Additionally, each :ontrol technique affects

the others. Therefore, factors influencing organizational design

include all control techniques used to defeat the enemy.

Doctrine is the first of these influencinQ factors. Doctrine

a:zepted anc applieo throughout an army helps control unit actions.

coctrinal control produces unit,,, of effort between the different

combined arms functional areas. Common procedures and thinkinq

pocesses acheve unity of effort. Since doctrine is a control

technique it must influence organizational design.

Training is another factor influencing organizational des-in.

T'ain'n, in method, drii , and routine helps c:ntrol -nits. Control is

,.hxsved through repetition. Repetition develops a comnor, ,r:deratanc l

oi ind.viduail act:ons an, responsibilities required to acromplish %

pr t cular mssi 7. ee4:r- e, trsinIr, is a ccwtrol te hr ique and

se:c d +actor i r- z 14 e i z o ar d at12 des Qn.

* . - . * .;t.



Command systems and leadership are both factors which influence

organizational design. Command systems consist of technical systems and

staff procedures which control unit actions. Control is achieved by

coordinating details between functional areas for unity of effort. 4

Leadership, properly applied, forms a moral bond between soldiers,

units, and leaders. This bond controls individual and collective

actions within units and achieves common unit goals through united

* ills. Since command systems and leadership are control techniques used

to achieve mission objectives, then they are also factors influencing

organicational design.

Organization, doctrine, training, command systems, and leadership

interact with each other. A change in one may affect the others. Fcr

e:ample, a unit's level of training mav affect what doctrine it iE

capabie oi using. A poorly trained unit cannot be exoected to use"

complex doctrine successfully. The level of training also affects

organiuational design. A poorly trained un:t may not be able to use a

comple' organizational design. This is because subunits probably have

not adequately developed coordination and timing. Eramples can also be

thoLught of for the interaction between each control technique and the

SotnEr four. T ereFore, organization, doctrine, training. comman

*,:jtems, and leedership are all interdependent. These warfiohting

*Aeeents should be consicered as a complete control system. Hn isoat ed

-E-)elopment of one may cause difficulties in the otners and loss of -"

unitv c effort.

a.o

" . "v " "."" > .' ", * _, ,"- ."..i, .-". . "- ," "••.*.*," " . " . -"*v , . . . ./. , ' e '
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An understanding of what armies do draws attention to other factors

influencing organizational design. Armies exist primarily to fignt wars

and preserve peace. E.S. Johnston, author of the 1944 version rf FM

100-5, observed the following about warfighting decisions:

The correct decision as to any matter in war is
determined by: The object. The means available and
opposed... The characteristics of the theater...
The probable consequences of failure. 5

The list of factors influencing organizational design must include the

objective, available force (eg. armor, infantry, engineer, aviation),

threat force, character of the war (how and where it is fought), and the

consequences of failure.

These additional f.:tors influencing organizational design also

af~ect doctrine, triining, command systems, and leadership. For

e-ample, the character of the war may affect the orcanizatlonal design.

unit fighting in a jungle does not need an organization dominated by

heavy tants.
p.

E.S. Johnston also explained the limits of org-nizational design.

He identified two theoretLcal ways to organize. The first is to assign

ii units a pernanent function arid place in the or~anization. The

se:ond 15 tc assiqn all the units a tenpcrary ;i'nct in and place in the

organliZaLor, for the completion of a task. Most organizations are

created somewhere between the two. The amcint a unit reemblec either

tVeoetical jesigr depends on the factors intluerc,7,q crganizati.cr al

dezigr . For instance, i the chracter o4 the *.ar and threat -ire ,,e: I

enewn 'e. v-tensitv, location, siEtainmert -eeos), tn a unit n y

%-.
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designed more permanently. This is because the unit would not require

the adaptability to fight a different threat in a different type of war.

The need for a permanent or temporary organization differs for each

organizational echelon according to its purpose. 7  The purpose may be as

a unit of tactical maneuver, tactical concentration, operational

maneuver, or operational concentration. 8

As developed , the components of organizational design are;

doctrine, training, command systems, leadership, forces available,

threat forces, character of war, and consequences of failure.

WORLD WAR II ORGANIZATIONAL DESIGN:

Since well before World War Ii the U.S. Army has attempted to

answer the difficult questions ot whether to attach units to

organizations permanently or temporarily. The history of World War I

organizational design helps clarify the relationships between the

factors influencing organizational design. The infdntrv division

eventually contained permanently assigned units of all existing

branches. These historical decisions parallel questions surrounding

todJys brigades. The utility of an independent self sustaining

f;qhting unit for tactical maneuver has alwavs been understood. At wnrt

echelons this type of unit needs to be organized is a continuing

question. The debate concerning at which levels independent,

3e7 f-su-talirned uni ts of tact ical nianeuier should el:i st , -3s well as34 wt

th e cu-iipon ent s shlroL d be , has c ort irue6 sice- W rlId W ar 7

7
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U.S. Army di visi ons of World War II were designed around General

McNair's "leading idea". 9 The idea was to "concentrate a ladimul of men

and materials in offensive triking units, capable of destroying the

enemy's capacity for resistance." 1 0  Doctrine called for self-sufficient

divisions to be shifted from corps to corps as the situation

required. 1 1 Additionally, General McNair saw the need for divisiors of

various designs to meet differing missions, enemies, and theaterz. While

the infantry division initially was not an inoependent, self-sustainin

unit, it became one during the war.

The infantry division at the beginning of World War Ii did not have

all combined arms assigned. Each of the di~vsion's trree infantry

regiments had three infantry battalions, an antitank company, and a

headquarters company. One medium and three light field artillery

bittalions made up the division s field artillery. Additional units

were an engineer battalion, a medical battalion, a quartermaster

::mpan, a signal company, a military police platoon, ard a headquarte:-

:ompany. 12

Historian rent Green i el d states that the ore-.ar des. qr, q:al for

the infantr, divisior were to rz,,ide streaTilned - rt-ol , eC2r:z .,itit

utilizat1:n c, :nen and moaterials, arc a mini u~n com.s t e-fecti .e

L r ni ati on. eneral . ajr deisEd A t 4o part sc iut - tc, achie._e

toese ga:-s. First he tck out all oroa;:zations ard tr-ops trnt p e wr

eer -iss oemonstrated wea> not needed 4:r the ncrn3i Iran t

s i GS t, i rion - ese jr i e ee eo cm, S bo L.E? to)
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divisions as the mission dictated from pools of units at corps and army,

The number of pooled troops would, therefore, be less than if all

infantry divisions were organized with all known unit types. Reductd

numbers of these units (tank, engineer bridge, air defense artilleri,

reconnaissance, transportation, and signal) would be required, since

they would be centralized above division and be attached to a division

only when needed. The second part was to train infantry and artillery

soldiers to perform common additional skills. Sold:ers were expected to

be truck drivers, engineers, signalmen, and reconnaissance troops.

These economies allowed the War Department to create more divisions,

Additionally, these divisions were more strategically mobile arid

organizationally flexible than the previous infantry diisicn. 13

Actual combat experience demonstrated that General McNair's

"eading idea" of infantry division design contained sigqiflcant

weaknesses. A unit designed for the loner margin of succes r inimuw

combat effectiveness) was not poNerful enough to destroy cert:il> 3,o id

War II enemy forces. The fast pace of combat and the requirement to

tasi organize pooled assets for each operation created confusion anO

highlighted command relationship problems. A pooled unit, when

attached, had links to its parent unit, its supported unit, an.'

sometimes to the supported unit's corps or army for missiona an!

support. 14  These confusing linis may have liigited a supprteo

commander's ability to use pooled units in wa,s he woild have li ed.

P0.oled and divisional units did riot train toQether #or ccrtct

7

4 " " " " - . -.- . '''' " . .i - - " - ' ' - " " " . .. " " '
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operat:ons. The focus on specific skills dominated training. Captain

Putnam, an American infantryman in Sicily, stated the problem well.

I know our regiment didn't have any training with
tanks in preparation for combat...If we had known how
to go forward with them we could have...gotten all
the Germans' vehicles and material...we strongly
recommend that all infantry be given practical
training in cooperation with tanks in action.

15

Numerous examples such as the 27th Division fight on the Tanapag Plain

in Saipan and the 351st Infantry Regiment of the 88th Division in Santa

Maria In4 ante, Italy, show that these divisions had difficulty using

pooled and auxiliary troops for basic combat missions.lo

Interrelationships between the doctrine of offensive action, the

task organization of forces from corps, and the ,nemv made trie

performance of basic divisional iissions of offense and defense

dfficult. Germans integrated countermobility and air-oround

cooperation with tanks into nearly all operations. U.S. divisions

constantly required corps and army augmentation in order to combat this

coordinated threat. Infantry divisions required tanks, tank destrolers,

a .to-atic antiaircraft guns, military police, additional signalmen, and

sddfticnsl engineers to attack or defend. Successful sustainment

reiu,red auxiliary transportation, quartermaster, and supply units. The

:K,t.emi :reated by so .nany au:!lrv cr.anizat :ns tryinq to coocerate

end ac ie~e unity of e~fort at the dec:sive point and time were

tree-d.us, PeId comrnnders a'sc ;aced leadersnip problems because of

tre -. U f aq '; entIrI units. Auqmertation units felt they had no

rca, E r ni zticrai boe. T e could be assiIned to almost any cors z.r

.7,

~..,-",
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dzvision in the theater, depending upon the circumstances. 17

Based on combat experience, some European Theater corps and army

field commanders created more effective infantry divisions by assigning

the augmentation units for extended periods of time.18 Commanders

justified these changes by demonstrated improvements in leadership,

cohesion, and morale. 19 Napoleon stated that the moral is to the

physical as three is to one.2  Experience in World War II reaffirmed his

dictum. The principal advantage of the assignment of combined arms

units to infantry divisions was increased morale. Better combat

effectiveness was the result. As Clausewit: proclaimed, "In the

engagement, the loss of morale has proved the major decisive factor. "21

Physical improiement also was significant. Corps and army

commanders assigned tant, tanl destroyer, antiaircraft, transportation.

engineer, and logistic units to infatrv divisions. Using the same

reasoning, General Eisenhower won arguments with the War Department and

General McNair. He retained in the in'antry division countermine.'mine

platoons, infantry regiment howitzer batteries, a military police

platcon, service batteries in the field artillery battalions, a

quartermaster company, and four hundred two and one-half ton trucks. 2

Evidence shows that by the end of World War II. the U.S. Armv

infantry division was an independent, self-sustaining organization,

combining all necessary units for the conduct oi combat operations. The

di sron had a headquarters compdnv,:aivlrv troop, three infantry

regiments, a nea. tank battaaionar artillery regimenL consisting :

C|

- • " m i I d - | m : - . * . . . .. . .
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four field artillery battalions and one antiaircraft artillery

battalion, an engineer battalion consisting of five companies, a medical

battalion, a replacement company, a maintenance company, a signal

company, a supply and service company, and a military police company.

Each infantry regiment had three battalions of infantry, a tank company,

a 120mm mortar battery, a medical (ompany/, and a headouarters compaiiy.-0

World War II changes in the infantr, divisicn orgarization were in

line with historical trends toward the creation of independent,

self-sufficient combined arms units at lower echelons. Th s historical

trend was paralleled by decentralizatior, of control, -reater battlefield

ib :l:t , and increased weapons letnali'. and engage-,ent ranges. 24  in

*orld War II the lowest echelon reyjirinq self-surfic enc/ was the

ir, ytry jiv i sion. This was determined b' experierce and Drewar

t ting. The basis for this thought relates to World War II doctrine,

training,command systems, leadership, forces a-aiiable, threat icrCes,

and character of the war. Anaiysis of these factors inflcenc:nQ

or oani zat i ona, design today may i nd; cate whet her a per ,sreft

orqanization of independent, self-sustc.ning tactical maneuver units Is

requied at the brigade or divsion level.

CHAF; CTERISTTCS OF MODERN WAR:

The r-e<t mid- to high-intensity war descr'Led in, Field Mo Iual 1 95

will continue the trend towards greater disoersal of forces, Qrsate,-

lethdlit, of weapons, lonqer ranges of weepon etfective'ess, rnd Tore

10

-" .



sophisticated forces to conduct warfare. The trend mal:es penetration of

opposing formations nearly inevitable. Nonlinear operations are

expected because of the increases in dispersal and speed. Nonlinear

operations and penetrations create depth in both enemy and friendly

formations. Therefore, success in a nonlinear battle requires units to

organize specifically to meet this condition of fluid operations.' 5

Units must be capable of all-around security and self-sufficiency for

extended periods of time when conducting offensive or defensive

missions. Units must detect the enemy early, promptly mass fires, and

conduct immediate maneuver. Defensive and offensive capabilities need

to exist simultaneously. Combat, combat support, and combat service

support units require ecjal degrees of mobility to prevent separation

and exposure which would decrease effective unity of effort"-0

Intelligence and target acquisition systems have contributed to an

increase in the range and scope of battle. Sensors provide real t:,e

and near real time information about friendly and enemy di vcs ltions.'

Units must be capable of detecting the enemy first. This is best done

with intelligence and counterintelligence equal to or better than the

enemy. The intelligence units reQuired to obtain this :nformaticn

differ at each echelon. The determination of unOts recired depernos or,

-analysis of missions, threat, and sensor capabilit. 2b

Escalation to nuclear and chemical war is a possibility in #uture

conflict. Conventional operational objectives can be limited by iear c

escalation. Nuclear or chemical use alters the balance between [

.1"

-- ~ .*



firepower and maneuver. When either is used the battlefield area

enlarges, and the destructiveness of war increases. Therefore, battles

could last hours instead of days. 2 9 Units must not present themselves as

lucrative targets, thus requiring tactical maneuver units to be small,

yet large enough to be combat effective. Additionally, independent

units in a nuclear or chemical war require special command and control

procedures, s.nce communications are always vulnerable. 3 0

A4cording to Field Manual 100-5, command and control in a mid- to

higt--ntensity war will be more important, yet more difficult. The

fluid character and fear of escalation to nuclear or chemical war make

the decisive point of a battle harder to determine. The interruption of

communications is en:pected at critical times through chance or overt

enemy dction. Auftraqstaktik is one way of operating in these

conditions. Auftraqstaktik is the concept of"shared vision", based on

mutual trust, a common vocabulary and backgroundand an accepted

tactical command and operations doctrine everyone understands.

Un: 4 ormit! oL thinking and reliability of action are its critical

preconditions..1 Subordinates are expected to act on their oan

initiative within the commander's intent, even to the point of changing

the mission if the situation demands. Units must be organized to use

a',vtraqstiti . They must have the forces available to chane missions.

I+ the unit was only capable of defense, then the unit commander would

be unable to use initiative to go on the offense. Therefore, some

element of initiative is directly correlated with a commander 's

, I bil Ie force.

.. . .. . ..- .. .*~.t. - -- . - - - - - .



Division commanders are particularly handicapped by poor

[,.

* communications, fluid operations, the inability to locate the enemyv's4

center of gravity, and lack of air superiority. Their ability to

concentrate combined arms in brigades, at decisive points and times, is

suspect. This may indicate that brigade is a better piace to assign

permanently combined arms UnitsS3

Logistical support in future mid- to high-intensity war will be

austere. Austerity comes in part from increased battiefield depth.

which creates long vulnerable lines of communication. Units may be

* sensitive to this austerity, since consumption of fuel, ammunition, arid

spare parts in combat will be hiph. Interdiction of comfbat service

*support units not moving with combat units is likely. 4 Austere support

from division and corps influ.ences organizational design below division.

An inoependent self-sustaining tactical maneuver unit needs to have

sufficient combat support and combat service support to sus-tain itself

* for e~tended periods on the nonlinear batlefield. If division units are

Ln abtle to support along lines of commun,-cation, then support units mnust

bocve with brig~des.'

Terrain ir luences the mobility ,maneuver, firepower, and

protection forces required to conduct successful combat opera3tions. Ir

4 particular, mounta~rnous, jungle, and urban terrain influence

organizational design by restricting movement, direct fire, and

uisibilitv. Proportions of light infantry, heov, forces, andj weapon

"1
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systems need to be balanced with the terrain. World War 11 battles in

close terrain demonstrated the need for all technologically available

forces. Only the proportions of the various types of forces chanod.Z 6

Therefore, there may exist a requirement for self-sufficient tactical

maneuver units possessing all types of forces, reqardless of terrain

variations.

Characteristics of modern mid- to high-intensity war affect origade

organization. These characteristics influence organizational design in

the same way World War 11 combat experience influenced the infantry

division design. In summary, brigades require the units to organize

quickly for diverse missions, act independently, fight in various

terrain settings, and conduct offensive and defensive operations at

will. Some of the characteristics of modern war that led to this

reasoning are: 1) depth and penetrations, 21 loss of communications,

7) interdiction of lines of communications, and 4) opportunities for

initiative. A possible conclusion is the need for an independent, self-

sustaining tactical maneuver unit smaller than a division.

AIRLAND BATTLE DOCTRINE:

FM 100-5 DRAFT,85) and FM 100-5 (82) detail the waY to win

engagements , battles, operations, and campaigns through the application

of warfighting principles. The tenets of agility, initiative, dejth,

and synchronization express some impcrtant interdependent combat

factors. These tenets are analogous to some o4 the oct ors nof 1Lerc cno

*argarizdtcnal ,design. S hnchrinizatic n is t-e unLt; :, efort neede. to

14



attain the objective. Initiative depth, and agility are all qualities

needed today to get to the decisive point at the decisive time to attain

the objective. Since the tenets represent current doctrine and are

similar to some factors which influence organizational design, a

detailed eramination is required to understand the influence of each on

organizatioral design. 7

FM 100-5 defines agility as the ability of friendly forces to act

faster than the enemy. The prerequisites for seizinq and holdinq the

initiative are mental and physical agility. Agility must overcome the

friction caused by unforeseen errors, confusion, and difficulties.

Commanders and troops must be physically and psyc'ologicaily capable ot

responding rapidly to changing situations. A unit's agility is based on

its organizational design. Agility is used to concentrate successive:v

at the decisive points and times against weaker combat formations to

disorganize, disrupt, and destroy larger opposing formations.' Some

writers use flexibiiity and agility synonomousi! when actually they are

nearly opposite in the consideration of organizational design.

Flex bility is a unit's ready capability to adjust to new, different, or

changing characteristics of warfare., 9  Flexibility is usual v,

aczomplished by radically changing organizational design. When

situations and requirements for mission accomplishment are not weil

known, a unit may require more flexibilitv at the expense of agil't'/.

When situations are well known, the unit say give up some o+ its

41e;:ibiity in order to achieve a greater de,ree of agilit'e.

15
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Flexibility is usually accomplished b, radically changing organi:ational

design. Agility is usually accomplished by responding with organic

means to unexpected s tuations.
4 0

Brigades with many different contingency missions may face a

variety of wartime circumstances. They must be prepared to fight low

intensity warfare against threats other than Soviet forces. Therefore,

a briqade with varied contingency missions requires more flexibilty

* . than agility.

Brigade design for mid- to high-intensity warfare requires more

agility than f'exibility. Heavy division forces are expressly designed

to counter Soviet forces or their sur-oqates in a mid- to hiqh- intensitv

war. Therefore, in these units agility is preferred to fle..ibil ity. To

' achieve agility, organizations mLIst reduce the tire required to task

' o r g a n i z e f o r c o m b a t m i s s i o n s. P r o fic i e n c y i n a c c o m p l i s h i ng c o m b a t

missions is achieved through training which increases a unit s agilit .

Agility is enhanced by using standard operating prccedures, drills, ano

methods that are well known and exercised by all elements in the

unit. 4 1 Agility and freedom of action are enhanced when a unit possesses

maneuver, firepcwer, and protection forces greater than or equal to the

eenemy . The overall effect of the requirement for aqi iity on

organizational design may be the necessity for a oermanent brigade

organization. This unit would have the force sufficient to o

a g i l i t y i n t r a nin g a n d i n c o m b a t .

Initiative is the setting or ch nqinQ of t e ter,, of c tt e Cv

l. ".



act ion. 4 2 Tactical units Must first seize or provide the Opportunities

for seizing the initiative. This enables higher echelons to gain the

I. initiative. Lower echelon commanders, in addition to understandirz the

higher commander's intent and deciding on a proper response to the

opportunity, need the forces to take action. The greater the force the

iore frequent will be the opportunities to seize the initiative.

Con.ersely, if a lower echelon commander is limited by available forces,

he has fewer opportunities for action. Agility and initiative are

:losel, related. Agility relates to the quickness of takiro action and

initiative to the capability and will to take action.47

Depth is the extension of operations in time, space, and

resources.4 A unit requi res enough assets to operate securely I rI the

r depths of the battlefield for extended periods of time. D'epth gives a

commander the necessary space in which to maneuver, a quality essentiai

to winning when outnumbered. An outnumbered unit is crushed by sheer

weight oi resources when it is unable to mane'.'er. From depth co-ies

-elastic-ity in defense and momentum in offense. There are some

organizational requirements for the use of depth. A unit operating in

depth becomes survivable and effectiv/e when it has qufiicient forces t,

sustain operations, to demonstrate mobility, to conduct recor,,ais=san~e,

and to provide its own secjr-ty. M-2ti ati on, courage, a,,, wi> art?

L Ib:*Isteed bv the nece5ssr' assets to cond-,:t battles in daptn.

06

F- i'!- efines -yncr- -nization A- rE~g: ~'q:-

ccomtbt ac-tivities in time, s-pace and ::%pose c x.i
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power from the resources available to the commander"4 Synchronization.

equates directly to the control techniques (organiZation, doctrine,

training, command systems, and leadership), which produ(ce u~nity of

effort. Synchronization and the achievement of unity of effort, with

the force available at the decisive point and time, are SynonV11Ous.

Units applying this tenet seek perfect economy of force through the full

exploitation ofi all combat power potent~al. 4 7 Maneuver, firepower, and

protection units are coordinated in time, space. and objective. ThE

ability to do this quickly, correctly , And with minimum confusion

depends on a unit's agility. Additionally, go-:d unit morale helps

achieve unity of effort. Unity of effort between widely separ~te: un~ta,

depends upon reliable communications, uncontested rcouteE, cc, ia~

spirit, and identical missions. -1hes e a re no t cha ~:er i t 1c s c' ac,.i er

nr and organizations. They preclode unity , r effort beween cofrlK-t

=sL)p r t , c omb at ser vi : e sup port, and C aib It Lin CS s. e "p "h e or :~i :e

ins 1in-l t ac t ic a un it . L ack o~ training may a:Bo reou:-a? uni S

abiitv to create unity o# effort. Therefore, aUnit's oirganiza -Dr

should rct inhibit combned tranin.4

In summary, doctrine, as a control techniqL!2. does aifezt the

p.

orgnatdiontl o o avilbe fonrces Tchnique Aorganlizaton,? doctrine,

tran in, oasst -e, intelea spence, . ...w.r, modbie..ity f....

anrts c a ply ng this a tene it i ee e p r.1c ec ionom ofi o rcoe t oug the fuer--
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TRAINING FOR WAR:

Training as a technique of control can be a difficult concept in a

technical world. Branches of the Army show parochial interest in

teaching highly technical skills in isolation from other branches.

Branches primarily train soldiers in technical skills. Specialized

training of soldiers varies considerably from aircraft mechanics ar.d

missile repairmen to highly trained spe.ial forces soldiers.

Specialized training, however, is only a part of the training reqUi;red

for combat. AirLand Battle doctrine affirms that the best tralnig

approximates battle. C1 aUsewi t2 says that, " Peacet i me maneuvers a-e a

4 eeble substitute for the real thing; but even the, can gqie an erx, er

advantage .... 49 Combined arms training, according to FM 1't'-5 "i s I -

more effective and realistic than the training of units in izsclatLon

from ther routine attachments and support. 5K In theory, the current

organization of units does not preclude necessary corbined 3rns

training. Evidence from training experiences zt the National Tr nin n

-enter and at home stations demonstrates that realisti: combined irm

trail,,ng, with all combat, combat support, end coabat Ler.ice support

integrated, -_ di~ficult to accomplish. 5 i

;4init s ors , anization should _ ci itaite c,-,mAned s tr3'r2.,.

usirg cru ert dctrire. This is best accomplished by crc:idi o t t-c t

-it each type o f orce it is expectd t us i cc at. 5 2  re c >

i t c+ ef 3 rt bet we E r .ar or an infart,-. ii - , cr d

jemonL tr tes the reej for- c se alIg i rq orc ri :7t Ic C r .



trai nng. As shown earlier, there was little training between tari- and

infantry, although doctrine called for combined arms combat. The tack

of tanks in the World War II infantry division influenced the poc.r

cooperation between the branches. Technical armor trailing .as su, pposed

to be a part of combined arms training, but :t was done in isolition.

Technical skill, taught where it is to be used, has purpose and develops

trust and cooperation between arms. Therefore, organizational proolems

mnay be obstacles to essential combined arms training. Organzzaticnal

design needs to focus on increasing the likelihood of combined arms

training.

LEAJ SHIP, AND COMM4ND:

Leadership and command affect organizational design ano t'.a ZFve'

fa.:tors influencing organizational design. In part, iqaderahic ia 3

control technique that uses person to person persuasicn to attin

hb i.ecti es. Command is a control technique that uses :rzan;:8 ticn,

sta{#, and decision processes. A::ording to CIase ,itz, te res -

iT Laar, de is a qenius. The genius possesses e::tracrir~ar, ij e5e ..

gifts an t visicn. C U sw these sfts he talorS bas I oa'.zt , to

t' tain t 'e mcst rom the rescures aa. abe ,a  AIbe aqe c:t,,.ar erc

,eidoa J'btain the most fron their reseurces. e2e cc,,',ande ,- rec-.'e

rcre an t cetter balanced assets in tv.eir or , zatic.-a than tne ce ; _

tc c:c-.nollsh the same m:.Ssions. Te gen:,S Pqn av be i oie t _- wi. ,inq an .

e: 0 1ca y eUfIcierlt urit. The aver o e ,: .,ii nder ioulc pr bac y . E

j::clt nne. T e neen cr n-c that minmjnu 7eso j-=; ,-Iltes tc



*' -General lcair's failure to understand the difference between an

economically efficient organization and a combat effective one. Average

commanders require an organization of abundance to be combat effective.

An economically efficient organization does not compensate for the

friction, unknowns, and risks that must be counterbalanced with abundant

resources. .

A leader benefits from leading the same units in trainin as in

combat. A leader's dynamic nature, energy, charisma, courage, and

determination can be transferred into his organic units during training.

When a leader receives units he has not trained , he can not ass'me

these units have the same t.-aits as his organic units. Friction car,

develop between organic and attached units. If attaChed urits are

habtually required by a brigade, then it may be best t. make the.-,)

organic. This would insure that the full effect of leadership is felt

in training and in combat 4

THE SOVIET THREAT:

The likely opponent in a mid- to high-intensity war is the Soviet

Union or its surrogates. A comparison between forcesz available in U.:,.

and Soviet units will help to determine the effectiverress of oath.

Soviet motorized rifle divisions and motor::ed rifle -egimerts are rhe

organizations a Lr igade can evpect to encounter.

A EMF otor:zed rifle regiment is n :ndependentl sustaiaLi>

com ir, ed a-ms 3ornaticq cons s nq ;J three Tioor-zer rI1ie t tea , w .
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Each battalion is organized with three motorized rifle companies, an

* antiaircraft platoon, a mortar battery, a medical element, a malntenance

element,a supply platoon,a communications platoon, and an auto-qrenade

launcher platoon. The regiment has one battalion each of tanks and

self-propelled artillery. Organic companies in the regiment include

engineer, reconnaissance, antitank missile, antiaircraft missile and

artillery, signal, chemical defense, motor transport, maintenance, ,id

medical. In addition to the regimental headquarters, the regiment

includes a supply and services platoon. In all, there are forty tanks,

one hundred and fifty-two armored fighting vehicles, thirty-eight

antiaircraft systems, eighteen howitzers, seven bridges, arid five

countermobility systems. Types of forces not organic to the regiment

are aviation, surface-to-surface missiles, and unconventional

qiarfare.
5 5

The motorized rifle division contains six regiments, two BTR rifle

reqiments, a BMP rifle regiment, a tank regiment, an arti i er', re.,iment

and a surface to air missile regiment. Within tre division Are

,ndividual tattalions cf surface to surface missiles, antitar1 ,

reconnaissance, engineer, signal, motor t'ansport, msirter.> e , :enudt

defense, medical, and helicopters. An artillery conand batter,, ,io:l:

fie.d bakery, and divisional headquarters company round cut t'he

4 ivasaon. Tris division is a complete ccmbined arms orQar zat1)n. The

on> type of force not organic to the division is ,nco i *- entlc4

we'fare .
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Soviet combined arms units are ident cal in peace and war.

Training in combined arms oriented skills is riot hindered by the

organizational structure. All types of forces a commander may employ in

combat are available for peacetime training. The design is not tailored

economically, but rather functionally as it is expected to fight.

The Soviets expect the characteristics of modern warfare to be similar

to those foreseen by the U.S. Army. Their doctrine is similar to U.S.

Army doctrine, since both are derived from a similar understanding of

the fundamentals of war. Therefore, U.S. tactical organizations must

fight successfully against these organizations at the tactical level in

order for operational and strategic goals to be met.

U.S. BRIGADE OBJECTIVES:

U.S. units below division may frequently have the objective o

defeating a Soviet first echelon division when on the defensive, or

elements of a Soviet division when on the offensive.J' The searcn for

the best organization to conduct AirLand Battle at this level shoula

consider the unit's ability to attain these objectives. The objective

iof defeating a Soviet division is to be carried out by maneuver style

warfare described in FM 100-5. Tne unit employs maneuver battalions,

supported by field artillery battalions, combat support, and combat

service support units to fight engagements. Currently, brigades are

responsible for synchronizing the plans and actions of their

subordinate units to accomplish tas;s for the division :Id --rps.>D, The

or anu aticn shoulc be designed to ;iin close comtat aca nst Soviet

" ' , 'm ..' " "" °, '- ' '" " " ", ' ' '. 
.
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unitst'.

To win the close battle ,the brigade must defeat a Soviet divi iion

-'C

in defensive operations. Therefore, it is useful to compare and

contrast the forces available to each unit. The brigade need not have

numerical superiority, but it should have comparable functional

capabilities. 9  Therefore, the combat power aailable to the brigide

should be in balance with the Soviet unit.5 "' For e.ample, ,f the Ec-iet

division has tanks, the U.S. brigade needs at least ant:-tar"

capability. Therefore, the forces needed organically or haLitually to

accomplish missions below division level are armor, infrntr,,

reconrnaissance, engineer, a:titank, aviation, signdl, ifair,tenarce.

supply, transportation, air defense artillery, medical, dnd artilierv.

BRIGADE DESIGN COMPARED TO FACTORS INFLUENCING ORGANIZATIONAL DESIGN:

Army of Excellence (AOE) heavy division brigades contain only sa-ue -

c.f the forces needed to fight the Soviets effeetively. AE briqades are

establ i shed "i th a headquarters company and a mix of aechani zed irITnt

and armcr battalions. The headquarters compan', 1-16s the a :lit. t,)

spocrt the brigade headquarters staff with com'unic&tions, food

services, and transportation. The maneuver battalions are not cerme nent

c ran -ztions assigned to the brigades but are rather ht1iLuali, 5
ixtached. The mi: of battalions in a brigade is exoeoted to chanqs

,turin i combat, thereby, retaining fle,:ibilit'. There cr e. a E-o i' e =,

be designed for differing circustances of warfare. 5-

24
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Brigade organization for combat demands assignment of a habitual

slice of divisional support assets. This slice includes a military

police platoon, a signal platoon, task organized military intelligence

teams, an artillery battalion , an engineer company , an air deferse

artillery battery, and a task organized forward support nattalion. h

forward support battalion contains a supply company, a meoical c:oinp'ny,

and a task organized maintenance company.6
2

The mechanized infantry battalion consists of six companies: four

mechanized rifle companies, one antitank company, and a headquarters

company. The headquarters company has a platoon each of scouts,

medical, maintenance, signal, support, and mortars. Tre tan battalsr,

-onsia.ts of five companies four tank companies , and a hoaiq'uarters

compar,.,. The headquirters company design is si m.I1ar to that of tile

neadqu3r ters ccO.Tany in the mechani:ed infantry battalion.0- The

uattalions are deEined to tas organize b/ e::changing co.npanies between

tank battalions and mechanized infantry battalions. 6 4

A brigade receives additional support based on r.aiiLr

requirements. AOE heavy divisions c au ,-, er t .;,e 6ri _de r ,- e

suoPort missions or att=,rirg er ta i ;* the 0.;sio- --

B iological ard Che7-:ai NIC) c.m ir rv an: o t a.ii ; .

H .' t:&,;qa . T r s ] O ." -2. . i,1 L. ,] S . , 5. 
' 

-. .q ,-
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2 . t ct.-E_ 0- ... , 6 . . e , .l - - mnar,d and

0 .. e s- - g.diz ,c, esgr drSd itS pedecessrr, Diis orp

I.t-. , ,t ir'ning and Doctrine Comman d s 1976 Division

'tiri SLudy. This studv as fo.dei on Active Defense

prn.:pies.08  it concluded that divisions shoulo concentrate combat

power, integrate combined arms, employ conbat support and cofoot service

support units, and use firepower from the rea- Lattle area.

Additionali,,, battalions should be reduced in size. increased in number,

a3fd inteqr ate combdt ar as. Other conc usions were that logistics should

be eied to weaoon systems and intellgence should be centralize.j.0

Current brigade organizational design retlects the Active Deense

doctrine, since it is consistent with the Division RestrLLcturino StLI d,

-onclusions.

H qap exists between the units available to the A3E broade ard to

the Soviet units facing it. The brigade has a quantitativL and

f unct1ona shortaqe of resources to dC Copish deMens .ie and o+er.ie

missions. Oantitatli,elv, the eremnv outweighs it in air defense %

artiiier,, irtiiler., transpcrtation, and encineer assets. Tne types ,

..,rzes una alab'e are aviation, 'econnaissarnce, and NEK. A ,,S.

2 6
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brigade's margin of error in combat with the Soviets might be narrow.

The AOE brigade organization has some advantaQes over the Soviet

organization. The ability to task organize gives the brigade

flexibility. For example, current brigades could be organized to fight

on the plains of Russia or just as easily to fight in the dense forests

of the Federal Republic of Germany. The Soviets must fight with the

same basic organization in both places, never being capable of

optimizing the organization to the terrain characteristics. U.S.

brigade commanders have the advantage of a smaller span of control.

This may increase the unit's effectiveness.
7 0

The AOE brigade has significant organizational shortcomings when

compared with doctrine, training, command systems, characteristics of

modern war, threat, objective, and consequences of failure. First, an

AOE brigade must task organize for combat and for each change o5

mission. Task organizing requires coordination between augmentino

units and the brigade.72 World War II infantry divisions suffered fro, i

inefficiency and confusion when coordinating similar efforts. The

ability to svnchronize and create unity of effort is restricted by the

AOE organization. In turn, the time required to accomplish coorJ:nxtion

reduces resoonsiveness to chanqing situations. Although flexible, the

AOE brigade night prove slow in taking advantage of changes in

situations. 7  The movement of support forces and the rearranoinc zf

te:hnical support aiso reJuces the brigade s ailtv. ,E brioades are

nct assigneC augmentation units until commitment. Therefo,-e, io des

o". . .



I I 7

are unable to provide security 4or themselves or the units nearby. 4

These brigades are vulnerable to penetrations and deep operations by the

Soviets.

Supporting units come with linkages to their own senior comnand and

support organizations. These command and support links reduce the

brigade cc.--inder's options for employing supporting units. 7 5 Initiat--e

In using supporting units is restricted by these command and suooort

lin:s.7 6  The possibility of unfamiliar units being assigned to support

the brigade is possible within the AOE design. 77 These units most

probably use different standard operating procedures, drills, and

methods. Unfamiliar units can cause leadership pr'blems and frictior,

with organic un ts. 78  The AOE organization, while assistinq the trainir,Q

of specialists, inhibits combined arms training. AOE brigade design

Could possibly create inefficiency and confusion in combat. 79

ALTERNJATIVE DESIGNS:

Recent articles, studies, and concept statements propose

alternatives to the shortcomings present in the AOE brigade

organization. The proposals range from brigade level coipined aris

organizations to centralization of more units at corps level. 7ne

Maneuver Oriented Division 1995 (MOD '75 Study80, 9tr, in~arrv D visicr

(Motorized, Concept 8 1 ,  Heavy Separate Erigade Concept6-, Arm,,

Concept 80 , Balanced Combined Arms Battalion0 4 ,  Structure, theater

Defense Fcrce Concept 85 , and the "Bahnsen Division' 8 5  are a=co sje c-

* a . *



the alternatives. Some allied armies, in particular the French,

British, and German, have decentralized their combined and supporting

irms below division level. 8 7

The dominant characteristic in most of these approaches is

decentralization of combined arms and support units below division

level. Lieutenant Colonels Alfred J. Bergeron, James H. Chapman, and

John E. Go+f published the Maneuver Oriented Division 1995 (MOD 95)

study while attending The National Defense University in 1985. MOD 95

is representative of the trend to decentralize. This division design

includes three regiments, either two armor and one mechanized, or one

armor and two mechanized. The division has additional battalions of

reconnaissance, aviation, signal, intelligence, and special troops. The

regiments each have five battalions . In the armor regiments are two

armor, one mechan:zed infantry, one self propelled artilleri, and one

support battalion. The armor, mechanized infantry, and artiller,

battalions each have three line companies or batter:es, a headcuarte's

company or battery, and a support company. The support tatt;lior, h-s a

company each of maintenance, transportation/supply, and medical. Te.

regiment also has an engineer company, which includes three line

platoons, an assault bridge platoon, and an equipment supoort VatDc.

Rounding out the regiment is a headquarters company, with elpnen's 3i

nilitary police, NBC, air defense artillerv, signal, and support. The

available warfighting functions that this design does not pro iie at

regz rient level are aviation and reconnaissance. The reconnaissarce

:incti ,)n is found at the level above and below regiment, and the

O.
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aviation only above regiment. 8 9 This design corrects the ACE desigr,

problems of poor agility, limited sustainability, complicated ccmmand

and support links, reduced opportunities for initiative, combined arms

training ineffectiveness, poor security in depth, and overall confusion.

In this example the factirs influencing organizational design are

consistent with one another.

DESIGN EFFECT ON HIGHER ECHELONS:

The U.S. Army shoulo reevaluate the factors influencing

organizational design for division and corps. The relationships between

echelons need to be included in the analysis. This relationship begins

at ; low tactical level, where tactical success or the creation of

opportunities for initiative happens first. Unit missions are the focus

of all echelons. The attainment of coerational and strategic gcals is

dependent on opportunities provided at the tactical level. 8 9  Clausewitz

wrote that,

The original means of strategy is victory-that is,

tactical success; its ends, in the final analysis,
are those objects which will lead directly to
peace.

ThersVore, the prcper place to start organizationml development is at a

low Lactical level. By creating an ability to achieve success at the

iower level, the division and corps then can be desioned for their

specific functions.

The s ip echel on technique of sustai nmerit ano pI ;.nn ino was use-ul.

n w:-Id War :. T he corps during Wori ar i was a Fnxn a.-

................................. ............ .... .. .
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operat.onal headquarters for tactical missions.l Divisions were

ON

0% assigned to corps based on the mission, theater characteristics, enemr,

and main effort. The infantry division in the European Theater became

an independently operating combined arms unit, capable of se14-sustAined

operations for reasonable periods of time. 92 The army provided

lugistical support for divisions and units operating in the arm area of

operation. The corps contained special troops, usually consistrq o "

reconnaissance, engineer, signal, and some field artillerv.9 I This

system allowed flexibility at corps level and agility at division level.

Therefore, the corps could adapt to long-term changes in the character

of the war while the division adapted to immediate tactical changes.

Decentralizing self-sufficiency to brigade level within a

division would call for changes in division and corps designs. The

division may require more flexibilitv and less organic units, tnereby

becoming a unit of tactical concentration. The corps becomes the

sustaining headquarters ior br'.gades aid continues as a unit of.

operational maneuver. The agility, depth, initiative, and unit, of

effort (synchronization' described in FM 100-5 would then be beter

achieved. A complete analysis of the corps ard divisicn control

measures and objectives, however, is the best w6. to determine exact

functions and asspts required in each organization.

- .- - - - - - - -- .. . . . . . . . . . . . . . .,.
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* EXTERNAL EFFECTS ON DESIGN:

Politics, economics, technological base, and socioiocical factors

affect the organization of national armies. 9 4  Historical evidence shows

that each of these external factors influences the types of weapons

manufactured, tne overall size of the army, and the 4Jav tne army is

manned. Recent Department of Defense reports demhonstrate that this is

-"., still true today. 9 5  General McNair i decisions eef on tactical

* organization were driven by politics and econonics. It became aoparent,

as World War II progressed, that these decisions were tAit. F'.eId

*. commanders corrected the organizational desion problems by making the

dxvision a complete unit of tactical maneuver. Tne di, s on o came

capable of winning tactical battles, ihich e~entuali., brojght about

c.erat:onal and strate ic success. These successes led tc ultimate

uictorg. Therefore, the e.:ternal factors affecting tine raisinq or an

army are rot necessarily reievant to tactical oroan:zatioT. The

e-ternal factors, however, do nfluence how rars tac ilai units viii te

built, the spirit of the soldiers , and the resources at the:r disposal.

CONCLUS I OC S:

The current brigade organizatio- is i5 need cf chance. Aral',ai oB "

the relationships between brigeA e missions, characte:-ist:cs cf future

mid- to hioh-intensitv iar. Soiiet threat, doctrine, ccTimmano =. ste s, .'.

leicersh:p, train:ng, and current br i aO oeior, . i oenorstrate tflix

ex. S _ccess M6V be porsibie wItr t e current or n 2 t o. 'trteer,



any chanqes that increase the probability of success and effectiveness

of units cannot be iqnored.

Decisions during World War II to decentralize cnmbat units to

division level resulted in increasing effectiveness with decreased

con~usion and inefficiency. Today s brigades, like World War 11

Z-vislons, require augmentation from higher echelons to conduct comoat

Tissons. The infantry division achieved tactical agility when tnese

augmentations were permanently attached. The attachments caused

significant gains in combat capability because of the improvements in

morale. The infantry divisions, organized with all necessare units -o

conduct combat, used agility to create initiative and offensive spirit.

Brigades today, covering nearlyv the same terrain as an infantry diviasion

in World War II, need these same attributes.

Characteristics of modern mid- to high-intensitv war dictate a nee

to exploit fleeting opportunities. The requirement for exploiting these

ooccrtunities is agile units possessing adequate resovrces. Bricaces ,

reed maneuver, firepower, self-sustainfent, seczuritv, mobilitv, an,-

:untertnobilit'w units to conduct effective offensive ano defensi,,

t ttIes. For an organization to use current doct'in effiztivel,

7,rst have sustainment, intelligence, #ireoower, *ooii maneue, and"

:rcteticr units necessar, 4or the nisslon and comparable to

ariinLn as *ombined arms units is necessar to o er c uncsrtat, ar.o "

St --ict:cr, irnerent in combat. rganizat.:nai deslgr should rot :7hibit .-

c3roine arms training, out enhar,e it Increing a 1 CCr Tne er a ci .

.t.
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tU o.ercome triction and uncertainty. Organizational design TIust ta-er

into account chance, friction, and the - nknown. Organi zati onal des, i n

should not hinder a commander's infiuence in improving the fighting

spirit of the units which fight under him. Comparision and araysls -

Scsiet forces and brigade objectives result in a c nclus.n nhat hter,or,

infantry, eig neer, reconnaissance, antitank, air detense artillery,

aviation, signal ,maintenance, supply, transportation, mnEtiail, and

artillery urits are probablv necessary at the brigade level.

An e ami na iin c the current bri qade design snows some decided

shor to cm: ngs. A cng tUe shortco, ings are the absence of aviat:cr,

reconn issarce, and NBC assets. The current desion does nzt enhance

7r ar r chesion bstvieen its crgani units ard its auliar! Cooled

assels, sr. inportant tactor in World War 11 infantry di ison coc t.

'tie brigade lac's agilitv ecausE of the time 'e,-,ired to oroa"ie and

:ccrdinst - f±0 c),bat missi2ns The brigade lacks the quantit-, o

assets :OTpared with its Soviet counterpart Theretore, t pr.tes

a thr mrqn of erro:r. The brigde lacks the abilit, tc cor d::t

indecendent, sef-sustalfed operations. Howeer. the brioade will be

operatin !n the depths of S i et form, ations, and Soviet units wiill be

ce.e I tir, t e Jeoths o4  L.S. d:visions. The b -gade acs the

:rq. anic l .r1 ts to trai n constntiv in zombiled ara sarare,

Tie trizade, as currer, L .rr: -ed, ra3 some ac antages. .' f
.4'

Stese i s te f e 1 i. 1 to h c -h;zicgar z at t  cr d tfere r.

i r D rH c, oer thi due; reozire time. is

cir,.!= 3r~ o - mc _r r
,- . rC;. er . _ .4
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many improvements in technical skill training, sustainment and increased

numbers of formations are possible using pooled troops.

Brigade organizational design should be along the lines of a

combined arms regiment. The regiment should be able tc ooerate

independently, sustaining itself for reasonable perioas ot -ime in

high-intensity war with the Soviets. The regiment must contain all the

forces it would normally employ in that type of warfare. The assignment-

of these units to one organization and the procer use oi training.

doctrine, leadership, and control systems produces aQiit/, depth,

initiative, and synchronization. These traits are required to conduct

AirLand Battle doctrine at the brigade level. Training for combat would

be enhanced. However, care must be taken by higher echelons to insure

that technical skills are adequately maintained in the regiments. The

ex:act proportion of units is clearly a difficult oroblem whicn cannot be

answered within the scope of this paper. The proportions need to be

balanced for the task's, characteristics of modern war, and the enemi.

The 'units of such a regiment in descending Quantitative measure are:

infantry, armor, artillery, engineer , medical, maintenance, supply,

trarsportation, antitdnrk. reconaissance, air defense, aviation,

intelI Qen e. .ilit-r,, col ce, NBC, ar;d signal. The heavy division

bria.de should be repiaced with a combined arms regiment to create a

unit .+ tactical maneuver below division.

........................................................
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